The main objective of this research was to provide a suitable irrigation plan based upon a parametric evaluation system for an area of 1325 ha in the Ghaleh madreseh plain, Iran. The obtained results showed that sprinkler and drip irrigation were highly appropriate methods for 682.3 ha (51.5%) of the study area. Moreover, through applying sprinkler instead of surface and drip irrigation methods, the arability of 1170, 7 ha (88.4%) of Ghaleh madreseh Plain would improve for sprinkler irrigation. Furthermore, the comparison of the different types of irrigation techniques revealed that regarding improving land productivity sprinkler and drip irrigation methods were more effective and efficient than the surface irrigation methods. The parametric evaluation system was employed in evaluating land suitability for surface, sprinkler and drip irrigation. It is of note however, that the main factor limiting the use of all irrigation methods in this area was gravel soil texture.
INTRODUCTION
Due to the depletion of water resources and the increase in the population, the extent of irrigated area per capita is declining while, at the present, irrigated lands produce 40% of the food supply (Hargreaves and Mekley, 1998) . According to FAO methodology (1976) land suitability is strongly related to "land qualities" including erosion resistance, water availability and flood hazards which are more often than not, caused by slope angle and length, rainfall and soil texture. Sys et al. (1991) suggested a parametric evaluation system for irrigation methods which was primarily based on physical and chemical soil properties. In their proposed system, the factors affecting land suitability for irrigation purposes were subdivided into four groups: (1) Physical properties determining soil-water relationship in the soil such as permeability and available water content, (2) Chemical properties interfering with the salinity/ alkalinity status such as having soluble salts and exchangeable Na, (3) Drainage properties such as depth of ground water (4), and Environmental factors such as slope. Briza et al. (2001) applied the above parametric system to evaluate land suitability for both surface and drip irrigation in Ben Slimane province, Morocco. The largest part of the agricultural areas was classified as marginally suitable. Bazzani and Incerti (2002) also provided a land suitability evaluation for surface and drip irrigation systems in the province of Larche, Morocco, through the use of parametric evaluation system with the results -212-indicating a huge difference between applying the two irrigation methods. Bienvenue et al. (2003) evaluated land suitability for surface (gravity) and drip (localized) irrigation in Senegal using Sys's parametric evaluation system.
Regarding the surface irrigation, no area was classified as highly suitable (S1) while for drip (localized) irrigation; a good portion (25.03%) of the area was classified as highly appropriate (S1). Mbodj et al. (2004) performed a land suitability evaluation for two types of irrigation i. e, surface irrigation and drip irrigation, in Tunisian Oued Rmel Catchment using the suggested parametric evaluation.
They found that, compared to the surface irrigation practice, there were more suitably irrigable areas for drip irrigation. Barberis and Minelli (2005) provided land suitability classification for both surface and drip irrigation methods in Shouyang county, Shanxi province, China where the study was carried out based on a modified parametric system. The results indicated that due to its unusual morphology, the surface of the suitable area for surface irrigation (34%) was less than the surface used for drip irrigation (62%). Owing to its minor environmental impact, drip irrigation was, in the whole land, more suitable than surface irrigation.
As was said before, the main objective of this research was to evaluate and compare land suitability for surface, sprinkler and drip irrigation methods based on the parametric evaluation system for Ghaleh madreseh Plain, in Khuzestan Province, Iran.
MATERIALS AND METHODS
The present study was conducted in an area of about In order to obtain the average soil texture, salinity and CaCO 3 for the upper 150cm of soil surface, the profile was subdivided into 6 equal sections for which weighting factors of 2, 1.5, 1, 0.75, 0.50 and 0.25 were respectively employed (Sys et al, 1991) .
The parametric evaluation system, which is based on morphology, physical and chemical properties of soil, was used in evaluating land suitability for surface, sprinkler and drip irrigation (Sys et al, 1991) .
Six parameters were measured and also considered, including slope, drainage properties, electrical conductivity of soil solution, calcium carbonate status, soil texture and soil depth and values were assigned to each as per the related tables (Sys et al, 1991 & Albaji, 2010 , hence, the developed capability index for irrigation (Ci) as shown in the equation below: 100 100 100 100 100
Where, respectively, A, B, C, D, E, and F are soil texture rating, soil depth rating, calcium carbonate content rating, electrical conductivity rating, drainage rating and slope rating (Tables 1-6). Table 7 demonstrates the range of capability and the corresponding suitability classes for different irrigation systems. In order to develop land suitability maps for different irrigation methods, a semi-detailed soil map (Fig.1 ) prepared by Albaji (2010) was used, and all the data for soil characteristics were analyzed and incorporated in the map using ArcGIS 9.2 software.
The digital soil map base preparation was the first step towards the presentation of a GIS module for land suitability maps for different irrigation systems. The Soil map was then digitized and a database prepared. A total of four different polygons or land mapping units (LMU) were determined in the base map. Soil characteristics were also specified for each LMU.
These values were overlaid to generate the land suitability maps for surface, sprinkler and drip irrigation systems using Geographic Information Systems. Tables 8 and 9 for surface irrigation, land units coded 1.1, 1.2, 1.3, 4.1 and 4.2 (886.9 ha -67 %) were classified as moderately suitable (S 2 ), land units coded 1.4, 3.1 and 3.2 (363 ha -27.3%) were found to be marginally suitable (S 3 ) and only the land unit coded 2.1 (71.1 ha -5.4%) was classified as currently not-suitable (N 1 ) for any surface irrigation practices.
RESULTS AND DISCUSSION

Surface
As shown in
The analysis of the suitability map (Fig. 2) indicated that there were no highly suitable lands in this plain for surface irrigation. Regarding drip irrigation, (Fig. 4) , Moazed et al, 2010 , Albaji-Hemadi, 2011 , Jovzi et al, 2012 .
According to the results of Tables 8 and 10 Moreover, the main limiting factors in using surface irrigation method in this area were gravel soil texture and drainage while as for sprinkler irrigation method the pivotal limiting factor was gravel soil texture and as far as drip irrigation method the gravel soil texture and calcium carbonate were the significant limiting factors. propose a change in the current irrigation methods from gravity (surface) to pressurized (sprinkler and drip).
